32 To describe corneal astigmatism in the UK Biobank population, to look for associations with other 33 biometric variables and socio-demographic factors, and to report the proportion with abnormal 34 keratometry and irregular astigmatism suggestive of pathological corneal ectasias such as keratoconus.
207 found to decrease with age and to be on average higher in females than in males across age groups 208 ( Table 2) . 209 210 Association of mean corneal power, axis of astigmatism and anisometropia with age and 211 gender 212 Older age was significantly associated with increased mean corneal power in both eyes, with an average 213 increase of 0.015 (0.014 to 0.016) dioptres per year ( Figure S3 .b). Axis of astigmatism changed with 214 older age from with-the-rule (90 degrees) to against-the-rule (-90 degrees) ( Figure S3 .c). Anisometropia 215 was slightly more prevalent in males than in females (0.98% vs 0.71%). 216 217 Irregular corneal astigmatism and keratoconus 218 The number of individuals with a strong 3mm corneal meridian greater than 48, 49 and 50 dioptres, in 12 284 Corneal astigmatism and gender 285 Our study confirms as previously reported by [25] , that corneal astigmatism is higher in females than in 286 males even after adjusting for weight and height (Table 3. 2). Males have on average 0.06D less corneal 287 astigmatism in right eye than females and 0.08D less in left eye. 288 289 Corneal astigmatism and age 290 Corneal astigmatism decreases significantly with age by an average 0.06D in both eyes per decade even 291 after controlling for weight and height (Table 3 .2). This is contrary to what is reported by [34] namely 292 that the level of corneal astigmatism is relatively constant across age. As reported by Shah et al in a 293 previous UKBB analysis [34] , we did confirm the stronger association between age and refractive 294 (cylindrical) astigmatism in right eye (B=0.011 (0.010 to 0.011), P<.001) and left eye (B=0.010 (0.09 to 295 0.010), P<0.001) ( Figure S3 .a). The fact that refractive astigmatism increases with age but that corneal 296 astigmatism decreases with age suggest that lenticular astigmatism may be driving the increase in 297 refractive astigmatism, possibly due to the onset of presbyopia. We also found that age is significantly 298 positively associated with corneal power both in right (B=0.015 (0.014 to 0.016), P<0.001) and left eye 299 (B=0.015 (0.014 to 0.016), P<0.001) ( Figure S3 .b). We also observed that the axis of astigmatism changes 300 with age from with to against the rule ( Figure S3 .c) significantly in the right eye but not in the left eye. 301 302 Corneal astigmatism and age completed full-time education 303 We discovered a significant positive association between age at which full-time education was 304 completed and corneal astigmatism (B=0.006 (0.004 to 0.008)). This result was consistent with ** Alcohol intake is coded as: never=0, special occasions=1, one to three times a month=2, once twice a week=3, three four times a week=4, daily=5. 2 : Mean, standard deviation, 25th and 75th percentile of right and left corneal astigmatism by age and gender of the 83,751 study participants in the UK BioBank. Corneal astigmatism decreases slightly with age and is slightly higher in females than in males. Left corneal astigmatism tends to be consistently higher than right corneal astigmatism (as illustrated in Figure S1 .a). Corneal resistance factor -0.003 (-0.005 to -0.002) <0.001 -0.001 (-0.003 to 0.001) 0.35
Corneal hysteresis 0.003 (0.001 to 0.005) 0.004 0.006 (0.004 to 0.007) <0.001
Height, m -0.002 (-0.002 to -0.002) <0.001 -0.002 (-0.002 to -0.001) <0.001
Weight, 10 kg -0.000 (-0.001 to -0.000) 0.012 -0.000 (-0.001 to -0.000) 0.044 BMI, kg/m2 0.001 (0.000 to 0.002) 0.021 0.001 (0.000 to 0.002) 0.011 SBP, mmHg -0.001 (-0.001 to -0.001) <0.001 -0.001 (-0.001 to -0.001) <0.001
DBP, mmHg -0.001 (-0.001 to -0.000) 0.001 -0.001 (-0.001 to -0.000) <0.001
Townsend deprivation index 0.003 (0.001 to 0.004) <0.001 0.003 (0.002 to 0.005) <0.001
Smoker (baseline = false) -0.011 (-0.025 to 0.004) 0.144 -0.012 (-0.026 to 0.003) 0.112
Age Asthma Diagnosed, self reported -0.001 (-0.002 to -0.000) 0.014 -0.001 (-0.002 to -0.000) 0.014
Diabetes, doctor diagnosed (baseline = false) -0.023 (-0.042 to -0.004) 0.018 -0.006 (-0.025 to 0.014) 0.561 D = dioptres; * Skin colour is coded as: very fair=1, fair=2, light olive=3, dark olive=4, brown=5, black=6; ** Alcohol intake is coded as: never=0, special occasions=1, one to three times a month=2, once twice a week=3, three four times a week=4, daily=5. Corneal resistance factor -0.009 (-0.019 to 0.002) 0.096
Corneal hysteresis 0.003 (-0.009 to 0.015) 0.621 -0.003 (-0.006 to -0.001) 0.019
Height, m -0.000 (-0.001 to 0.001) 0.65 0.001 (-0.000 to 0.001) 0.203 SBP, mmHg -0.000 (-0.000 to 0.000) 0.773 -0.000 (-0.001 to 0.000) 0.12 DBP, mmHg 0.001 (0.000 to 0.002) 0.022 0.001 (0.000 to 0.002) 0.024
Townsend deprivation index 0.002 (0.000 to 0.004) 0.018 0.002 (0.000 to 0.004) 0.02 D = dioptres; * Skin colour is coded as: very fair=1, fair=2, light olive=3, dark olive=4, brown=5, black=6; ** Alcohol intake is coded as: never=0, special occasions=1, one to three times a month=2, once twice a week=3, three four times a week=4, daily=5.
